Key indicators: single-crystal X-ray study; T = 89 K; mean (C-C) = 0.003 Å; R factor = 0.040; wR factor = 0.086; data-to-parameter ratio = 9.6.
Related literature
For details of the synthesis, see: Brimble et al. (2008) . For related syntheses, see: Reissig et al. (2006) ; Kozlowski et al. (2008) . For the biological activity of rubromycins, see: Brockmann et al. (1953 Brockmann et al. ( , 1966 .
Experimental
Crystal data C 16 H 16 O 6 M r = 304.29 Orthorhombic, P2 1 2 1 2 1 a = 4.68110 (10) Å b = 12.6577 (3) Å c = 23.3392 (5) Å V = 1382.89 (5) Å 3 Z = 4 Mo K radiation = 0.11 mm À1 T = 89 (2) K 0.28 Â 0.09 Â 0.06 mm
Data collection
Bruker SMART diffractometer with APEXII CCD detector Absorption correction: none 14372 measured reflections 1914 independent reflections 1415 reflections with I > 2(I) R int = 0.031 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.085 S = 1.09 1914 reflections 200 parameters H-atom parameters constrained Á max = 0.22 e Å À3 Á min = À0.28 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2005) ; cell refinement: APEX2; data reduction: SAINT (Bruker, 2005) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and publCIF (Westrip, 2008) .
3-Allyl-2-hydroxy-5,6,8-trimethoxynaphthalene-1,4-dione D. C. K. Rathwell, K. Y. Tsang, K. W. Choi, P. D. W. Boyd and M. A. Brimble
Comment
The rubromycins are a structurally related family of antibiotics that exhibit a wide range of biological activity (Brockmann et al., 1953 (Brockmann et al., , 1966 . The common structural features of this family of antibiotics consists of a naphthoquinone and an isocoumarin ring linked through a bis-benzannelated-5,6-spiroacetal ring system. Our recent synthetic efforts have focused on the synthesis of the naphthoquinone units of the rubromycins and its regioisomeric counterpart. The tandem Ullman coupling-Claisen rearrangement has been successfully employed to access the regioisomeric naphthoquinones in which the title compound was isolated as a minor isomer. The newly introduced hydroxyl and allyl groups were established by X-ray crystallography to be at C8 and C9, respectively (Fig. 1 ). The crystal packing is dominated by intermolecular hydrogen bonds and π-π interactions (Table 1, Fig. 2 ). Further detailed analysis revealed that a pair of naphthoquinone rings are linked via O-H···O-C hydrogen bonding in a near orthogonal arrangement with respect to each other. This dimeric unit stacks on top of a neighbouring dimer with π-π stacking interactions between the naphthoquinone rings and O-H···O-C hydrogen bonding (Table 1 , Fig. 2 ).
Experimental
A mixture of 2-bromo-5,7,8-trimethoxynaphthalene-1,4-dione (500 mg, 1.6 mmol), allyl alcohol (0.5 ml, 10 mmol), copper iodide (46 mg, 0.14 mmol) and caesium carbonate (940 mg, 2.9 mmol) in toluene (3 ml) was heated at 320 K under a nitrogen atmosphere in a sealed tube for 30 min. After allowing the mixture to cool to room temperature, the brownish mixture was filtered through a plug of Celite. The brown filtrate was then irradiated with microwave at 410 K (60 W) for 180 min in a sealed tube (10 ml pressure-rated reaction vial) in a self-tuning single mode irradiating synthesizer (CEM Discover LabMate microwave synthesizer). The resulting solution was then concentrated in vacuo to afford a brown residue. Purification of the crude residue by flash column chromatography using ethyl acetate-hexane (2:8) with gradient elution to neat ethyl acetate afforded the title compound (116 mg, 24%) as a yellow solid. Recrystallization from acetonitrile afforded yellow needles suitable for X-ray diffraction. m.p. 427-431 K
Refinement
Hydrogen atoms were placed in calculated positions and refined using the riding model (C-H 0.93-0.97 Å), with U iso (H) = 1.5 times U eq (O) and U iso (H) = 1.2 or 1.5 times U eq (C). Fig. 1 . The molecular structure and the atom numbering scheme of the title compound. Ellipsoids are drawn at 50% probability level for non-H atoms. 
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